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A numerical model describing finite-amplitude ultrasound waves with the same degree of fidelity as the Westervelt

equation has been incorporated into a conservative hyperbolic system. The advantage of the model lies in the

representation of temporal derivative; it uses the first order time derivative that can be solved by the classical finite

difference method. The discrete delta function is applied for the driving force implementation. The perfectly matched

layers are implemented at the boundary to represent open space. The overall accuracy of the present method is confirmed

by various tests. In the two-dimensional calculation of two sound sources, a simulated sound field is consistent with the

one predicted by the principle of superposition.
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Fig. 1  Accuracy analysis result by one-dimensional advection
equation.
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Fig. 2 Accuracy analysis result by analytical solution of one-
dimensional linear wave equation.
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Fig.3 Comparison of analytical solutions and simulation results for
one-dimensional nonlinear propagation.
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